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1 


characterized in that" and insert therefore — claim 1, 
wherein — . 

Claim 11, line 1 delete "characterized in that" and 
insert therefore — wherein — . 
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52 6 Superior Avenue East 
Suite 1200 

Cleveland, Ohio 44114-1484 
(216) 579-1700 
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REAR D^RAILLEUR PEViCE FOR A BICYCLE 

The present invention relates to an optimised rear d^railleur device for a 
bicycle, in particular, however, not exclusively appropriate for bicycles also 
comprising a front derailleur and a gearshift system, the unit being controlled by a 
synchronized control handle. 

An arrangement of two d^raideurs, front and rear, controlled by a single 
handle is known from the European Patent Application No. 95450012.0. 

This arrangement is particularly interesting for the user with regards to 
riding, however, the particular advantage set forth in the present application, does 
not represent a direct interest to the user, rather it is the limitation of the chain 
length. 

The fact namely that the number of combinations of the disks and pinions is 
reduced into a subunit determined by the entirety of combinations corresponding 
to the product of the number of pinions by the number of disks, is due to the fact 
that the alignment of the chain is optimised and the length of the chain is reduced. 

Moreover, the market requires an improved ground clearance, in particular 
in the case of off-road bicycles, and it becomes clear that the rear derailleur is 
particularly exposed to shocks and to getting caught, in particular when a great 
chain length has to be taken up. 

The derailleur according to the present invention moreover proposes a 
derailleur, the ground clearance of which is considerably increased and the 
operation of which does not disturb the conception of the bicycle frame so that it 
can be mounted on the existing bicycle fleet without modification, on condition that 
a means for limiting the chain crossing is preferably present, so as to reduce the 
length of the chain, the fabrication of which necessitates pieces which can directly 
be industrially manufactured, the operation of which is the same for the user, the 
putting into service of which allows the consen/atlon of the pinion and disk sets 
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existing on the bicycle, and tlie cost of wtiich remains within the range of prices of 
the d6railleurs on the market. 

For that purpose, the inventive d^railleur device is characterized in that it is 
equipped with a front derailleur, a chain connecting a set of pinions and at least 
one disk and, if the case may be, a synchronized control limiting the combinations 
for an adapted chain alignment and for reducing the chain length necessary in the 
case of several disks, characterized in that it comprises: 

- a rotatable base provided with a return spring forcing said base in anti- 
clockwise direction, 

- guiding/derailteur means fixedly connected to said base, and 

- a movable tension plate fixedly connected to said guiding/d^rallieur 
means. 

According to a particular embodiment, the movable tension plate comprises 
a supporting arm, a tension arm mounted pivotable relative to said supporting 
arm, and a first and a second tension roller mounted freely rotatable on the ends 
of the tension arms, as well as a spring forcing the tension arm in anti-clockwise 
direction, whereby the chain passes over the first tension roller and under the 
second tension roller. 

In particular, the tension arm is mounted onto an axis pivoting relative to 
the supporting arm, and said axis is essentially arranged in the centre of said 
tension arm or, according to a variant, said axis coincides with the rotation axis of 
the second roller. 

According to a further characteristic, the guiding/d6railleur means comprise 
a deformable parallelogram carrying at its end, immediately downstream of the 
movable tension plate and in the alignment thereof, a guiding/d^railleur roller 
mounted freely rotatable, whereby the chain passes over this guiding/d6rai!leur 
roller. 

An improvement provides that the guiding/derailleur roller is supported by 
means for adjusting the translation in the plane of the chain. 

Moreover, the guiding/derailleur roller comprises additional means for 
lateral guidance such as at least one flange. 


In a variant which is particularly advantageous for the fabrication as well as 
for the users convenience due to an improvement of the d6railleur quality, 
connection means interposed between the movable tension plate and the 
guiding/derailleur means are provided so as to restrain the tensional stress of the 
chain and the return stress of the guiding means. 

According to a further improvement, the device comprises a crankcase for 
enveloping at least the rear derallleur, the pinions, the disks and the chain. 

The Invention will be described in the following with respect to the enclosed 
drawings representing an arrangement according but not limited to a preferred 
embodiment, the different Figures showing; 

Figure 1 a side view of the rear derailleur according to the 
invention mounted onto a bicycle comprising a set of pinions into 
which said derailleur is inserted. 

Figure 2 a schematic functional view of the derailleur in a first 
position depicting a set of disks with the front derailleur thereof. 
Figure 3 a schematic functional view of the derailleur identical to 
the one of Figure 2 but in a second position, 

Figure 4 a vievy of a realization variant in which the axis of 
rotation of the plate coincides with the axis of rotation of a roller, 
Figure 5 a side view of a realization variant with a return spring 
for parallel movement and common tension In the case of a pivoting 
arm with two rollers, and 

Figure 6 a view according to a further variant in the case of a 
movable arm with a single roller. 
In Figure 1, the frame 10 of a bicycle is partially represented with the hub 
axle 12 equipped with a set 14 of pinions 16, in the present case seven pinions a 
to g, from the largest to the smallest. 

The frame 10 comprises in a known and not limiting manner, two tubes 18 
and 20 welded together, these two tubes forming a reception plate 22 of the rear 
derailleur according to the invention. 
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A chain 24 connects the set 14 of rear pinions with the front djsl<s, said 
chain being symbolized by a dashed line so as to maintain the Figure's necessary 
clarity. 

A control cable of the rear d6railleur has the reference numeral 26 and its 
sheath 28. Said cable issues from a derailleur control which is not represented 
since this control is not directly relevant for the present invention. 

The derailleur according to the invention comprises three essential parts, a 
base 30 supporting the derailleur, a deformable guiding/derailleur parallelogram 
32, and a movable tension plate, so as to separate the guiding/d6railteur functions 
and the tension functions. 

The base 30 comprises a body 36 mounted for rotating around an axis 38 
and fixed to the reception plate 22 of the frame 10. This body is fetched back in 
the direction of the arrow 40 by a spring symbolized at 42, i.e. in a direction 
inverse to that of known types of derailleurs.. 

This base 30 Is fixed in lateral translation. In this case, it comprises an 
intermediate plate with adjustment means having stoppers represented by screws 
in Figure 1, 

On this base is also provided the stopper 44 of sheath 28. 

A drive disk 46 mounted freely rotatable around an axis 48 parallel to the 
pivot axis 38 of the base, receives the cable 26 in its orifice so as to secure a 
good guidance. 

A wing 50 having been manufactured with the base, extends essentially 
perpendicular to the plane of said base 30, and said wing supports the deformable 
guiding/derailleur parallelogram 32. 

This parallelogram 32 comprises two arms 52 and 54, a lower and an upper 
one, articulated, for one, relative to the wing 50 of the base around two axes 56 
and 58 and, for another, relative to a guiding piece 60 around two axes 62 and 64. 
An anchoring means 66 allows the cable 26 to be fixed on the upper arm 54. 

The guiding piece 60 hence is tranglationally movable along a straight line 
essentially parallel to the generating line of the virtual circular cone formed by the 
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set of pinions due to the deformable parallelogram, which is the case with known 
d6railleurs, 

This guiding piece 60 comprises a guiding/derailleur roller 68 mounted 
freely rotatable around an axis 71 , which can only be seen in Figures 2 and 3. 

A lateral flange 72 is associated with this guiding/d6railleur roller arranged 
on the same axis 71, so that the plane of the flange is parallel to the plane of the 
guiding/derailleur roller. 

The unit of the guiding/derailleur roller 68 and of its flange 72 is 
translationally adjustable in the plane defined by the chain by means of the active 
pinion of the set of pinions and by means of the active disk of the set of disks, so 
that the unit can be disposed as close as possible to the pinions and in particular 
in the best position for allowing a good derailleur action. 

In the Figures 1 and 4, a further lateral pression derailleur flange 73 is 
disposed essentially vis-^-vis of flange 72 of the guiding/d6railleur roller 68. This 
flange is position-variable along a line connecting the rotation axis 12 with the 
rotation axis 71 of the roller 68 so as to be as close as possible to the virtual cone 
constituted by the pinions. 

The guiding piece 60 prolongs towards the front of the bicycle by a 
supporting arm 74. 

The end 76 of this arm carries a bearing 78 in which an axis 80 fixedly 
connected to the plate 34 turns rotatably. A spring 82, represented by dashes, 
ensures the return in the direction of the arrow 84. 

The movable tension plate 34 comprises a tension arm 86, which is the 
fixed member of the axis 80. The pivot point is essentially the centre of the arm of 
the embodiment Illustrated In Figure 1. One recognizes that the movable arm 86 
has a length reduced relative to the length of the different pieces such as the 
deformable parallelogram or the supporting arm. 

At each of the two ends of this tension arm 86. a tension roller 88. 90, 
respectively a first and a second tension roller, is arranged mounted freely 
rotatable. 
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One recognizes the passage of the chain 24 over the first tension roller 88, 
under the second tension roller 90, over the guiding/d6railleur roller 68 before 
guiding flange 72. behind lateral pression flange 73 and under the corresponding 
pinion of the set 14 of pinions 16. 

For the description of the function mode, the chain strands under tension 
and not under tension of the chain 24 have been marked with the reference 
numeral 24T, respectively 24M. 

For the following description of the function mode of the d^railleur 
according to the invention, reference is to be made to all of the Figures 1 , 2 and 3 
at the same time. 

Of course, only certain disk/pinion pairs are preferably susceptible to 
maintaining an optimum chain alignment, and that extreme combinations such as : 
small pinion a and small disk or large pinion a and large disk are preferably 
excluded for an application of the device according to the invention with the best 
performance. 

In Figure 2, the chain 24 is on the small disk A of the three disks A, B and C 
of the set of disks 92 with its front derailleur carrying the reference numeral 94, 
and on the fourth pinion This position corresponds essentially to the longest 
chain length to be recuperated, since the retained disk/pinion combination 
con-esponds to the smallest peripheral length among the preferably susceptible 
combinations. 

In this position, the chain strand 24M not under tension is guided by the 
roller 68, which is put onto the chain 24, since the base 30 is fetched back by the 
spring 42 in the direction of the arrow 40. 

The guiding/derailleur roller 68 is exactly in the plane of the corresponding 
pinion d. 

The movable plate 34 ensures the tension and the taking up of the length 
of chain which is not used. For this purpose, the arm 86 has pivoted in the 
direction of the arrow 84 into its extreme position, the first roller 88 being up and 
the second roller 90 being down. The chain passage hence describes a kind of 
pronounced S, which corresponds to a long-distance path. 


7 


One states that there is a large ground clearance as compared to an 
arrangement according to prior art. 

In Figure 3, due to the front derailleur, the user has brought the chain onto 
the disk Q having the largest diameter in combination with the same pinion d, 
which, for the depicted function mode and the retained combinations, corresponds 
to the shortest chain length to be taken up. 

The tension arm 86, by a rotation inverse to that produced by the return 
spring 82, is then carried into a position, in which the S is scarcely pronounced 
and is lying, which leads to a quasi linear chain course. 

One recognizes that the re-adJustment is calculated for the highest chain 
consumption and that, in this position, one could say that the derailleur according 
to the invention does not produce any unnecessary chain consumption. 

In this configuration, the ground clearance is even more improved as 
compared with the preceding position. 

Moreover, the ground clearance is improved in all positions in a 
considerable manner, and the derailleur is positioned in a space which essentially 
corresponds to the space required by the disks, whereby the ground clearance 
cannot be reduced. 

According to the present invention, it is also possible to provide a variant 
with a simplification of the arrangement of the return springs. 

A return spring is namely generally provided interposed between the two 
arms 52 and 54 of the deformable parallelogram so as to widen up the 
parallelogram and to guide the chain of the largest pinion a towards the smallest 
pinion g. said spring being then compressed by the force exercised by the user via 
the cable 26. It occurs rather often that the return force is insufficient for securing 
a free and efficient derailleur action. Moreover, the force to be exercised on the 
cable is important, which fact can necessitate additional reductions. 

In the case of the present invention, it is also possible to combine the two 
actions of the return springs of the parallelogram and the movable tension plate 
for diminishing the respective forces produced while maintaining the capacity of 
each of them to ensure efficient returns. 
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Thus, one has connected in Figure 5, which corresponds to the 
embodiment of Figure 1 with the same reference numerals for identical elements, 
a sector 102 of the roller fixed to the axis 80 supporting the tension arm 34 by 
means of a cable 100, with one 104 of the ends of the return spring 106 of the 
deformable parallelogram of the guidingyderailleur means, 

The sector 102 of the roller is so configured that the cable passes over it 
and ensures a rotation in the direction of the arrow 84 when a traction is exercised 
on cable 100. 

The spring 106 is wound up so as to allow an interaction between the force 
resulting from the tension of the chain and the force which is necessary for the 
return of the parallelogram. 

The action of the chain tension thus is obtained totally or partially by the 
reaction of the parallelogram return spring 106. It is namely possible to suppress 
the return spring 82 or to maintain it in certain cases, however, by modifying its 
force which has to be very limited. 

In the case represented in Figure 6, the same is true for the winding-up 
direction near the return spring 106. For obtaining the desired action, one namely 
has to provide an inverse direction of winding up. This variant corresponds to the 
embodiment of Figure 4. 

Mounting the base on a rotation axis with a return spring is essentially 
provided in the main embodiment so as to allow the disassembly of the rear 
wheel. However, it is also quite possible to provide it fixedly, In particular when the 
frame only comprises a single arm or means for a disassembly from behind. 

It is also possible to configure the position of the rotation axis 80 of the 
tension plate variable, and in Figure 4 one recognizes that this axis can assume 
an extreme position in which said axis 80 coincides with the rotation axis of the 
second roller 90. 

One can also replace the deformable parallelogram indicated in the main 
embodiment by any suitable means allowing for the replacement of the chain 
essentially parallel to a generating line of the virtual cone determined by the set of 
pinions. 
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The d6railleur according to the invention allows for arranging the entire 
d6rallleur device comprising the two d6railleurs, front and rear, as well as the 
chain in a sealed case, which fact prevents the mechanism and the pinions from 
being affected, and leads to a reduced maintenance, to a higher reliability and to a 
better performance due to an appropriate and continuous lubrication. 

This solution of encasing is quite suitable not only for off-road bicycles but 
also for city bikes and prevents the users from getting dirty. 
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CLAIMS 

Rear derailleur device, in particular for a bicycle equipped with a front 
d6railleur. a chain connecting a set (14) of pinions with a set (92) of disks, 
as well as a synchronized control limiting the combinations for an adapted 
chain alignment and for reducing the necessary chain length, characterized 
in that it comprises: 

- a rotatable base (30) provided with a return spring (42) forcing said base 
in the anti-clockwise direction, 

- guiding/derailleur means (32) fixedly connected with said base, and 

- a movable tension plate (34) fixedly connected with the 
guiding/derailleur means (32). 

Derailleur device according to claim 1, characterized in that the movable 
tension plate (34) comprises a supporting arm (74), a tension arm (86) 
mounted pivoting relative to said arm (74), and a first (88) and a second 
(90) tension roller mounted rotatably at the ends of the tension arm (86). as 
well as a spring (82) forcing the tension arm (86) In the anti-clockwise 
direction, the chain passing over the first tension roller and under the 
second tension roller. 

Derailleur device according to claim 2, characterized in that the tension arm 
(86) is mounted on an axis (80) pivoting relative to the supporting arm (74), 
and that said axis is disposed essentially in the centre of said tension arm, 
Derailleur device according to claim 2, characterized in that the tension arm 
(86) is mounted on an axis (80) pivoting relative to the supporting arm (74), 
and that said axis coincides with the rotation axis of the second roller (90). 
Derailleur device according to any one of the preceding claims, 
characterized in that it carries at its end, immediately downstream of the 
movable tension plate (34) and in alignment therewith, a guiding/derailleur 
roller (68) mounted freely rotatable. the chain passing over said 
guidlng/d6railteur roller. 
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Derailleur device according to claim 5, characterized in that the 
guiding/derallleur roller (68) is supported in the plane of the chain by 
translation adjustment means. 

Derailleur device according to claim 5 or 6, characterized in that the 

guiding/d6railleur roller (68) comprises complementary lateral 

guiding/d6railleur means such as at least one flange (72). 

Derailleur device according to claim 5 or 6, characterized in that the 

guiding/d6railleur roller (68) comprises complementary lateral pression 

means such as at least one lateral pression flange (73). 

Derailleur device according to claim 8, characterized in that the lateral 

pression flange (73) is mounted translationaily variable. 

Derailleur device according to any one of the preceding claims, 

characterized In that it comprises connection means (100) interposed 

between the movable tension plate (34) and the guiding/d6railleur means 

(32) so as to restrain the tensional stress of the chain and the return forces 

of the guiding means. 

Derailleur device according to claim 10, characterized in that the 
connection means comprise a cable (100) which co-operates with a roller 
sector (102) and with the one (104) of the ends of a return spring (106) of 
the deformable parallelogram of the gulding/derailleur means. 
Derailleur device according to any one of the preceding claims, 
characterized in that it comprises a crankcase for enveloping at least the 
rear derailleur, the pinions, the disks and the chain. 
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ABSTRACT 

The subject matter of the invention relates to a rear derailleur device, in 
particular for a bicycle equipped with a front derailleur, a chain connecting a set 
(14) of pinions with a set of disks, as well as a synchronized control limiting the 
combinations for an adapted chain alignment and for reducing the necessary 
chain length, characterized in that it comprises: 

- a rotatable base (30) provided with a return spring (42) forcing said base 
in the anti-clockwise direction, 

- guiding/d^railleur means (32) fixedly connected with said base, and 

a movable tension plate (34) fixedly connected with the 
guidlng/derailleur means (32). 
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in Title 37, Cod© of Federal Regulations? Section 1, 56(a), 

I hereby claim foreign priority benefits under 35 U.S.C. §§ 1 19(a)-(d) or 365(b) of may 
. foreign appIication(5) for patent or inventor'a oertifioat©, or 365(a) of any PCT international 
application which designated at least one country other thiin the United States of Am«tica, listed 
hfilow and have also identified below, any foreign application for patent or inventor's certificate, 
or any PCT intemaiional application having a filing date bejfore that of the application on which 
priority is olaimed. 

Couttm /^ Prior Foreigai App^icat ioa Number Foreign Fil^ n pDate priority Claimed? 
PCT ^ PCTv^R$>S/0l854 — August :i6, 1998 Yos 

I hereby claim th« bcviofit under 365(c) of the PCT international application desi|fnating 
the United States of America listed above and, inaofar m the sut^jcct mAttear of each of the claims 
of thift application is not disclosed in the prior PCT international uppJioation in the manner 
provided for by th^ first paragraph of 35 tJ.S.C. § 1 12> I acknowledg6 the duty to disolose 
information which is material to patentability m defitied in 37 C.F.R. § 1 .56 which became 
available between tho filing date of the prior application and the national or PCT international 
filing date of this application. 

Aotirjg for and on behalf of Pranck Savard, I hereby appoint each of die following as my 
attorneys with fall power of substitution and revocation, to prosecute this application and to 
transact all businegs in the Patent and Trademark; Office connected therewith: 


Charles B. Gordon. Reg. No. 16923 
William C. McCoy, Reg. No. 16885 


Jeffrey J. gopko, ggg, Nn :?.7<<-yt^ 
John P. Mmtau^, Rea. No. 34226 
James Moor«, Rea;. No. 32S>i23 
Michael W. Garvey, Ree. NO-3J878 
Frank Adamo, Reg. No. 39583 


Thomas P. Schiller, Reg. No. 20677 
Pavid B. Deiottia. Reg. No. 22841 
Joseph 3 . Corso, Reg.No. 2584S 


Howard O. Shimola, Reg. No. 26232 


Aaron A. Fishman, Re g. No, 44682 
Brian Alan Bargmeyer, Reg. No. 4740 £ 


Address all correspondence to Customer Number 000 116. 

i hereby declare that all statemefQts mad© hra-ein of my own knowledge are true and that 
all statemcsnts made on information and belief are b«H»v«d to be true; and fi,u1:her that those 
Statements were made with th6 knowledge thai willfiil false statements and the like so made are 
punishable by fine or impiisornnent, or both, under Section 1001 of Title 18 of the JJmted States 
Cede and that such wiOfwl false statements may jeopardise the validity of the application or any 
patipnt issued thereon. 

(T) Acting for Pranck Savard, a citizen of Frftnce; 
Printed Name Title 
SignatufT 


/-// 


Citiz^ship: 


Jc 


Date: ;T^/c/ t^.ac^l 

Post Office Address: _ ^ 7- ' /^^ trp. Uty , 3 ^C^^O 


l^-- PJL. P. 


